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(57) Abstract: A luminous flux, from one conjugate surface (A), having an opening an- 
gle of at least 10° sequentially passes through afirst optical system (30) havinga luminous 
flux convergent action in the vicinity of its reference axis and a second optical system (3 1 ) 
having a luminous flux divergent action in the vicinity of its reference axis, and converges 
on another conjugate surface (B). A specific condition is given to the converging distance 
of each converging point at a luminous flux section including a principal ray according to 
the passing position of the luminous flux through the first optical system (30) to thereby 
implement an oblique-incident optical system having a half angle of at least 60* and a 
comparatively simple structure irrespective of a type of an optical element used. 
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3=> V4p s\n<p 

4=>V3(2p 2 -l) 

6=> -J6p 2 cos 2^> 

7 => V8(3p } - 2/7)sin9? 

9=> V8p 3 sin 3^ 

ll=>V5(6p 4 -6/> 2 +l) 

12 => Vl0(4p 4 - 3/7 2 )cos2^ 

14 => y/lOp 4 cos4^> 

17 => Vl2(10/> 5 - 12p 3 + 3p)sin^ 

19=>Vl2(5p 5 -4p 3 )sin3^ 

21=> Vl2p 5 sin5p 

22 => V7(20/> 6 - 30p 4 + 12/> 2 - 1) 

24 => Vl4(15p 6 - 20p 4 + 6p 2 )cos2<p 

26 => Vl4(6u 6 - 5/? 4 )cos4p 

28 => <J\4p 6 cos6<p 

X%Z 0 



WO 01/06295 PCT/JPOO/04641 

38 

i * * (D m m 

rtOii1jfEfgl^m<«^ 
15 EiffB^lfc3^£<aSg^2 

l^m^s^^^ft^mnx^m^^i-Mi-^^Lin, mmm 

20 imu jtuiafgi^&^it^ 

mm2^^>hmd.^mBm(Dmd,^{z.r^mi^2t^m, r 

S1^L11^S1 + S2 
S1^L21^S1 + S2 
25 Lll/Lln<0. 25 

I L21/L2n | <1. 5 
DKD2 

2. JiuiE3nft^a>km^^^ 

30 itts i , wmw>2%¥m*h mzmk^m<Dffimm2ft^<Dmw$&^5 



WO 01/06295 



PCT/JP00/04641 



39 

Sl/LllX). 6 
(Sl + S2)/L2n<l 
ASL>0. 6 

5. MS^l^^ s ^bTSllf7t^^-J:t)«^n5t*i3:, mm2% 
, 20 ^Tfe^o 

7. tute^lTt^, ^^mJfe^2^^^^>^<<!:'b-^co^^^ > 

25 m<D'&w&mo . 

30 ^ii(D[Hl^m-44«i:^^x-iS:L-cv ^r.££^£i-£fi*^3isic<^{ii 



WO 01/06295 



PCT/JPOO/04641 



40 



NO 



10. mK#&wB<D&mz.&Lx, ±x<Djtm*45 o tj.±.<Dftmt^~tz> 



( 10 



15 



20 



25 



30 



WO 01/06295 



PCT/JP00/04641 



1/25 

[mi ] 



WO 01/06295 



PCT/JPOO/04641 



2/25 



[HI 2] 




WO 01/06295 



PCT/JP00/04641 




[05 J 



WO 01/06295 



PCT/JP00/04641 



5/25 



[H!7] 




312 311 



[IU8] 



rl r2 r3 r4 r5 r6 r 7 rg r9 rlQ rll 




dO dl d2 d3 d4 d5 d8 d7 d8 d9 dlO dll 



WO 01/06295 



P.CT/JP00/04641 



6/25 

[B9] 




WO 01/06295 PCT/JP00/04641 

7/25 



[Ell 1 ] 





2 



WO 01/06295 PCT/JP00/04641 

10/25 . 

[mi 5] 



[HI 1 6] 




WO 01/06295 PCT/JP00/04641 



11/25 

[mi 7] 




im i 8 ] 



WO 01/06295 PCT/JP00/04641 

12/25 

[mi 9] 



2 rl r2 r3 r4 r5 r 6 r 7 r8 r9 rlO rll r 12 rl3 rl4 




WO 01/06295 



PCT/JP00/04641 



13/25 

m 2 1 ] 



2 




WO 01/06295 PCT/JPOO/04641 

14/25 



1122 3] 




WO 01/06295 



PCT/JP00/04641 



[132 51 



15/25 




[U2 6] 



WO 01/06295 



PCT/JP00/04641 



16/25 



IM2 73 




WO 01/06295 PCT/J POO/04641 

17/25 

[IU2 9] 




[HI3 0 ] 



WO 01/06295 



PCT/JPOO/04641 



18/25 

[1213 1 ] 




[03 2 J 



3D 

Hi R2 R3 R4 Ra 




WO 01/06295 PCT/JP00/0464J 

19/25 

[133] 




WO 01/06295 



PCT/JP00/04641 





WO 01/06295 



[EI 3 6] 



[H3 7] 



PCT/JP00/04641 



21/25 




WO 01/06295 



PCT/JPOO/04641 



22/25 



[138] 




[03 9] 



22 



3a 3b 3c 3d 3 




[HI4 0] 




WO 01/06295 PCT/JP00/04641 

23/25 

[®4 1 ] 



[®4 2] 




4 



WO 01/06295 PCT/JP00/04641 



24/25 

[IU4 3] 




WO 01/06295 PCT/JP00/0464J 

2S/25 

[1214 5] 




[H14 6] 

3 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP00/04641 



A CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 G02B13/16, G02B13/18, G02B17/08 

Accordi ng to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED < , 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 G02B13/16, G02B13/18, G02B17/08 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2000 

Kokai Jitsuyo Shinan Koho 1971-2000 Jitsuyo Shinan Toroku Koho 1996-2000 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 0 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 5-273460, A (Canon Inc.), 

22 October, 1993 (22.10.93), 

Full text; all drawings (Family: none) 

EP, 571972, A2 (DAINIPPON SCJREEN MFG CO LTD), 
01 December, 1993 (01.12.93), 
Full text; all drawings 

& JP, 5-333269, A Full text; all drawings 
& US, 5383052, A & US, 5414551, A 

US, 5871266, A (NISSHO GIKEN KK) , 
16 February, 1999 (16.02.99), 
Full text; all drawings 

6 WO, 97/01787, A2 & EP, 778483, Al 

JP, 10-206791, A (MINOLTA CO., LTD.), 

07 August, 1998 (07.08.98), 

Full text; all drawings (Family: none) 



1-10 



1-10 



US, 5274406, A (AS AH I KOGAKU KOGYO 
28 December, 1993 (28.12.93), 
Full text; all drawings 



KK) , 



1-10 



1-10 



1-10 



Further documents are listed in the continuation of Box C. □ See patent family annex. 



• Special categories of cited documents: 

*A" document defining the general state of the art which is not 

considered to be of particular relevance 
•E* earlier document but published on or after the international filing 

date 

"IT document which may throw doubts on priority ctaim($) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O* document referring to an oral disclosure, use, exhibition or other 
means 

"p" document published prior to the international filing date but later 
than the priority date claimed 



T later document published after the international filing date or 

priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
10 October, 2000.(10.10.00) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 
17 October, 2000 (17. 10.00) 



Authorized officer 



Telephone No. 



INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP00/04641 


C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. . 




Sc JP, 1-257834, A Full text; all drawings 






A 


US, 5442413, A (ASAHI KOGAKU KOGYO KK) , 

15 August, 1995 (15.08.95), 

Full text; all drawings 

& JP, 6-265814, A 

Full text; all drawings 




1-10 


A 


EP, 633491, Al (SHARP KK) , 

11 January, 1995 (11.01.95), 

Full text; all drawings 

& JP, 7-13157, A 

Full text; all drawings 

& US, 5477394, A & US, 5495306, A 
& US, 5499067, A & CA, 2124466, C 
& DE, 69415595, E & KR, 157209, Bl 
& KR, 157083, Bl & KR, 157208, Bl 




1-10 | 


A 


US, 5716118, A (MINOLTA CO LTD) , 

10 February, 1998 (10.02.98), 

Full text; all drawings 

Sc JP, 9-179064, A 

Full text; all drawings v 




1-10 


A 


US, 5594588, A (OLYMPUS OPTICAL CO LTD), 

14 January, 1997 (14.01.97), 

Full text ; all drawings 

& JP, 5-303055, A 

Full text; all drawings 




1-10 


A 


EP, 660155, Al (CANON KK) , 
28 June, 1995 (28.06.95), 
Full text; all drawings 
& JP, 7-191274, A 
Full text; all drawings 
& US, 5663833, A 




1-10 I 


A 


JP, 10-239631, A (Olympus Optical Company Limited), 

11 September, 1998 (11.09.98), 

Full text; all drawings (Family: none) 


1-10 


A 


JP, 6-133311, A (Nippon Telegr. & Teleph. Corp. <NTT>) , 
13 May, 1994 (13.05.94), 

Full text; all drawings (Family: none) 


1-10 


A 


EP, 744643, A2 (CANON KK) , 
27 November, 1996 (27.11.96), 
Full text; all drawings 

& JP, 9-43536, A Full text; all drawings 
& US, 5687025, A 




1-10 


Y 


JP, 10-153736, A (US Precision Lens Inc.), 

09 June, 1998 (09.06.98), Full text; all drawings 

& US, 5969874, A & KR, 97075962, A 


1-10 


Y 


JP, 5-203871, A (Canon Inc.), 

13 August, 1993 (13.08.93), 

Full text; all drawings (Family: none) 




1-10 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPOO/04641 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


rstntiftn nfHnrnmpnt with indication where aDoroDriate* of the relevant passages 


Relevant to claim No. 


PY 


JP, 11-237543, A (MINOLTA CO., LTD.), j 

31 August, 1999 (31.08.99), 

Full text; all drawings (Family: none) 


1-10 


Y 


JP, 10-282451, A (MINOLTA CO., LTD.), 

23 October, 1998 (23.10.98), 

Full text; all drawings (Family: none) 


1-10 


PY 


JP, 2000-89227, A (Canon Inc.), 

31 March, 2000 (31.03.00), 

Full text; all drawings (Family: none) 


1-10 


Y 


JP, 5-134213, A (Canon Inc.), 
28 May, 1993 (28.05.93), 

Full text; all drawings (Family: none) 


1-10 



Form PCT/ISA/210 (c ntinuation of second sheet) (July 1992) 



EESfflJSB*^ PCT/JP00/0464 1 



a. mmvm-rzftmnftm imt&GVf&m (ipcd 

Int. CI' G02B13/16, G02B13/18, G02B17/08 



m&zftotzMvbmnn m^n^tm (ipo) 

Int. CI' G02B13/16, G02B13/18, G02B17/08 



B*w&mm%i<&m 1926-1996* 

B^m^mmmm^n. 1971-2000* 

B^ms^mmmm^Wi 1994-2000* 

B^mmmmmsm^m 1996-2000* 











JP, 5-273460, A / ^tfcS^tt) , 2 2. 10 






^. 1993 (2 2. 10. 9 3) 




A 


±x, ±m 


1-10 










EP, 571972, A2 (DAINIPPON SCREEN MFG CO LTD) 






1. 1 2M. 1993 (01. 1 2. 93) 




A 




1-10 




&JP, 5-333269, A, ±m 






&US, 5 3 8 3 0 5 2, A &US, 5 4 1 4 5 5 1, A 





(xl cmmmzi^xfoummzfrx^z. 



fpj mmmmemx^ A^^m^^mmt^imm 



r&j ^-/<fvh7 7 5 y— 



10. 10. 0 0 


HISS!3£«1?r<0362! B 1 7 0 1 0. 00 


n*m&Wf-fT (isa/jp) 

KCES^- 100-8915 


miS*^- 03-3581-110 1 I> 


2 V 


9 2 2 2 


3 2 6 9 



titPCT/ISA/2 10 (^2^-^) (1 9 9 8*7fl) 



mmaums^ pct/j po 0/04 6 4 1 



c mz) . 



mm-rz 



US, 5871266, A (NISSHO GIKEN KK) 
16. 28. 1 9 9 9 (1 6. 0 2. 9 9) 

±x. ±m 

&WO, 97/01787, A2 &EP, 7 7 8483, Al 

JP, 10-206791, A /s^ 
7. 8M. 1 9 9 8 (0 7. 0 8. 9 8) 

±x, ±m 
(77 ?y-/£t) 

US, 5274406, A (ASAHI KOGAKU KOGYO KK) 
28. 12fl. 1 9 9 3 (2 8. 1 2. 9 3) 

±x. 

&JP, 1-257834, A, ±X. ^Hl 

US, 5442413, A (ASAHI KOGAKU KOGYO KK) 
15. 8M. 1995 (15. 08. 9 5) 

±X. i£m 

&JP, 6-265814, A, ±X. ±.m 

BP, 633491, Al (SHARP KK) 

1 1. 1M. 1995 (1 1. 01. 9 5) 

-£X, i&m 

&JP, 7-13157, A, &X. ±m 
&US, 5 4 7 7 3 94, A &US, 5 4 9 5 30 6, A 
&US, 5 4 9 9 06 7, A &CA, 2 1 244 6 6, C 
&DE, 6 9 4 1 5 5 9 5, E &KR, 1 5 7 20 9, Bl 
&KR, 1 5 70 8 3, Bl &KR, 1 5 7 208, Bl 

US, 5716118, A (MINOLTA CO LTD) 
10. 2B. 1 9 9 8 (1 0. 0 2. 9 8) 

±X. ±m 

&JP, 9-179064, A, ±X, 

US, 5594588, A (OLYMPUS OPTICAL CO LTD) 
14. 18. 1 9 9 7 (1 4. 0 1. 9 7) 

±x. ±.m 

&JP, 5-303055, A, ±X, ±m 

EP, 660155, Al (CANON KK) 
28. 6M. 1995 (2 8. 06. 9 5) 
±X. <£IH 

&JP, 7-191274, A, ±X, 
&US, 566383 3, A 



1-10 



1-10 



1-10 



1-10 



1-10 



1-10 



1-10 



1-10 



iaPCT/ISA/2 10 (ffS2^-^<DgS#) (1 99 8¥7fl) 



mmmm&ts- pct/jpoo/o4 64 i 



c (m.$) . mm-rz>tm#>btxz>xm 



A 



P Y 



PY 



J P, 10-239631, A >'<*yt¥T.MWm£:tt) 
11. 9M. 1998 (11. 09. 9 8) 

(77 5 V—KV) 

jp, 6-133311, a (B^mmmm^^m 

13. 5 J!. 1994 (13. 05. 94) 

(77 s y— ftu 

EP, 744643, A2 (CANON KK) 

27. 11^. 1 9 9 6 (2 7. 1 1. 9 6) 

&JP, 9-4 3 5 3 6, A, <£:ID 
&US, 568702 5, A 

J P, 1 0 - 1 5 3 7 3 6, A (a-x^ 7W>i?3 > U^X 

9. 6£. 1 9 9 8 (0 9. 0 6. 9 8) 

&US, 5 9 6 9 8 7 4, A&KR, 9 7 0 7 5 9 6 2, A 

JP, 5-203871, A 0*"¥V i"HS*£?tfc) 
13. 8^. 1 9 9 3 (1 3. 0 8. 9 3) 

(7 7 $ *t) 

JP, 11-237543, A ( $ 7 /^fckr^tt) 
31. 8^. 1999 (3 1. 08. 9 9) 

±x, ±m 

(77^-^D 

JP, 10-282451, A ($ y/l^tfc^ik) 
23. 10J3. 1 9 9 8 (2 3. 1 0. 9 8) 

(7 7^-*l) 

JP, 2000-8922 7, A (3r-V / :/$fc5£#tt) 
31. 3J3. 2000 (3 1. 0 3. 0 0) 

(77 5 y-^b) 

JP, 5-134213, A ^t*5fc£tt) 
2 8. 5^. 1 9 9 3 (2 8. 0 5. 9 3) 

(77 5 y-&u 



1-10 



1-10 



1-10 



1-10 



1-10 



1-10 



1-10 



1-10 



1-10 



SSPCT/ISA/2 10 (f^2-<-^ff>^) (1 998f7fl) 



